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Hits 
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DB 
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1 


2 


frustoconical same radiation same sealing 


USPAT; 

PiPn- vor\- 
sifrKjy JrU, 

DERWENT 


2003/06/26 14:02 


2 


6 


fhistoconical same radiation same seal 


USPAT; 
DERWENT 


2003/06/26 14:02 


3 


1075 


frustoconical same lip 


USPAT; 
DERWENT 


2003/06/26 14:03 


4 


6 


(frustoconical same lip) same (hard hardened hardening) 


USPAT; 
DERWENT 


2003/06/26 14:03 


5 


582 


frustoconical same helical 


USPAT; 
JJziKWiilN 1 


2003/06/26 14:13 


6 


2 




TTCP AT- 

EPO; JPO; 
DERWENT 


Z\j\J5/yjo/2o 14.U4 


7 


4 


("3633927" | "3929341" | "4822058" | "5013052").PN. 


USPAT 


2003/06/26 14:04 


8 


7 


5013052.URPN. 


USPAT 


2003/06/26 14:06 


9 




/'"9Rn4'^94" 1 "9Q'^9S1^" 1 "'^40^84'^" 1 "^^TI/^;Q0" I "IQIQQ/;^" 1 
^^ Z^oUHjZH I Lyjz.DjJ \ D^yJoHD \ jJZjOy/ [ JOJooOZ | 

"4171561" 1 "4239243" | "4300777" | "4311316" | "4613143" | 
"4667968" | "4770548" | "4822058" | "4867926" "4969653" | 

"Sni'^nS9" 1 "Sn99fiSQ" l "S1 90744" 1 "S4S849n" 1 'S^7774T' 1 

"5813675" 1 "5887875").PN. 


T TC"D A T" 


2003/06/26 14:11 


10 


8917 


frustoconicaland edmund 


USPAT; 
DERWENT 


2003/06/26 14:13 


] ] 




JXUSluLuIllCal anu cCuIlUIlQ 


T TCT> A T'. 

USFAl; 

UP/^' TP/^- 

lirU, JrU, 
JJJiKVV iiJN 1 


2003/06/26 14:19 


12 


6 


("3347554" | "3534969" | "3633927" | "3767739" | "4094519" | 
"4 00777"^ PN 


USPAT 


2003/06/26 14:15 


13 


4 


("3534969" | "3633927" | "3785660" | "3801113").PN. 


USPAT 


2003/06/26 14:16 


14 


5 


40945 19.URPN 


USPAT 


2003/06/26 14:17 


15 


9 


r'3347554" 1 "'?S^496Q" 1 "16'^^Q97" 1 "'^7fi77^Q" 1 "180774^" 1 
"4094519" 1 "4^00777" 1 "57S04fifi" 1 "SQ1 S^^Q^^'^i PXT 




'^C\C\'XIC\t^l^(^ 1/1-10 

ZUUj/Uo/zo 14.19 


16 


14 


seal same (ribs near 10 harder) 


USPAT; 
EPO; JPO; 

UHK WiiJN 1 


2003/06/26 14:23 


17 


3 


5575486.URPN. 


USPAT 


2003/06/26 14:23 


18 


5 


seal same (ribs near 10 hardened) 


USPAT; 
lirU, JrU, 
DERWENT 


2003/06/26 14:24 


19 


1 


seal same (ribs near 10 hardening) 


USPAT; 
JirU, JrU, 
DERWENT 


2003/06/26 14:24 


20 


7588 


seal same (irradiating irradiated radiated radiation radiating) 


USPAT; 

lirU, JrU, 
DERWENT 


2003/06/26 14:25 


21 


80 


(seal same (irradiating irradiated radiated radiation radiating)) same ribs 


USPAT; 
UrU, JrU, 
DERWENT 


2003/06/26 14:31 


22 


1981 


pumping near5 (elements ribs) 


USPAT; 
UrU, JrU, 
DERWENT 


2003/06/26 14:53 


24 


0 


((pumping near5 (elements ribs)) same seals) same harder 


USPAT; 
EPO; JPO; 
DERWENTT 


2003/06/26 14:31 


25 


1 


((pumping near5 (elements ribs)) same seals) same (irradiat$3 radiat$3) 


USPAT; 
EPO; JPO; 
DERWENT 


2003/06/26 14:32 
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23 


69 


(pumping near5 (elements ribs)) same seals 


USPAT; 
DERWENT 


2003/06/26 14:32 


26 


12 


(pumping near5 (elements ribs)) near 10 (hard rigid) 


USPAT; 
DERWENT 


2003/06/26 14:47 


27 


27 


(pumping near5 (elements ribs)) nearlO (grooves) 


USPAT; 

slr\J, Jr\J, 
JJHK WiiJN 1 


2003/06/26 14:47 


28 


54 


(pumping near5 (elements ribs grooves)) same (harder rigid) 


USPAT; 
EPO; JPO; 

UE/iv WJjiN 1 


2003/06/26 14:52 


29 


0 


2301154.URPN. 


USPAT 


2003/06/26 14:50 


30 


371 


277/549.ccls. 


USPAT; 
DERWENT 


2003/06/26 14:52 


31 


7 


277/549.ccls. and (radiat$3 irradiat$3) 


USPAT; 

UiiKVVxiJN i 


2003/06/26 14:53 


32 


22 


(pumping near5 (elements ribs)) and 264/$7.ccls. 


USPAT; 
brO, JPO; 

ri'RPTXTTiXTT' 

jJJiivVViiJN i 


2003/06/26 15:18 


33 


4 


("3930655" 1 "3973781" | "4288083" | "5759466").PN. 


USPAT 


2003/06/26 15:00 


34 




"38571 pxr 


T TCD A T" 


2003/06/26 15:01 


35 


15 


4118856.URPN. 


USPAT 


2003/06/26 15:02 


36 


8 


("3929341" 1 "4118856" | "4132421" | "4243235" | "4383691" | 
"44164^8" 1 "4444 '^QQ" 1 "44470^^4"'* PM 


USPAT 


2003/06/26 15:05 


37 


4 


4705277 TTR FN 


TTCP A T 

UorAl 


2UU3/Uo/2o 15:06 


38 


220 


277/559.ccls. 


USPAT; 
EPO; JPO; 
DERWENT 


2003/06/26 15 18 


39 


4 


("2804324" 1 "3495843" | "3801114" | "3970321 ").PN. 


USPAT 


2003/06/26 15:35 


40 


8 


4300777.URPN. 


USPAT 


2003/06/26 15:36 
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1 


6479 


hardens 3 near 10 (radiation radiated radiating) 


USPAT; 
DERWENT 


2003/06/26 09:37 


2 


2 


(hardens 3 near 10 (radiation radiated radiating)) same lip 


USPAT; 
FPO- IPO- 
DERWENT 


2003/06/26 09:37 


3 


236 


lip nearlO (radiation radiated radiating) 


USPAT; 
FPO- TPO- 
DERWENT 


2003/06/26 10:02 


4 


102 


nok and (radiation radiated radiating) 


USPAT; 
FPO- TPO- 
DERWENT 


2003/06/26 09:52 


5 


388 


lip near 10 (hardenS3 harder) 


USPAT; 
FPO- TPO- 


2003/06/26 10:03 


6 


109 


(lip nearlO (hardenS3 harder)) same sealing 


USPAT; 
EPO; JPO; 

IJJZ^JxVViilN 1 


2003/06/26 10:43 


7 


4 


("3633927" | "3929341" | "4822058" | "5013052").PN. 


USPAT 




8 


12 


("2368137" 1 "2833577" j "3049370" | "3345076" | "3477730" | 
"3584541" 1 "3596570" | "4039197" | "4243232" | "4280741" | 
"4499921" 1 "4759265").PN. 


USPAT 


2003/06/26 10:40 


9 


6 


5165700.URPN. 


USPAT 


9001/06/9/^ in-di 


10 


20 


(sealing nearlO lip) same (cross-linking cross-linked crosslinking 
crosslinked) 


USPAT; 
EPO; JPO; 


2003/06/26 10:51 


11 


0 


19619999.URPN. 


TNPAT 


ZUl/j/UD/ZO lU.H/ 


12 


124 


seals same uv same (curS3 crosslinks 3 cross-linkS3) 


USPAT; 
EPO; JPO; 

UliKVVllJN i 


2003/06/26 11:05 


13 


15 


4635947.URPN. 


USPAT 


2003/06/26 11:01 


14 


13 


("3867222" | "4247510" | "4380613" | "4432832" | "4619804" | 
"4635947" 1 "4675346" 1 "4681800" 1 "48224^4" 1 "SllfiSSR" 1 
"5332536" | "5340847" | "5510152").PN. 


USPAT 


2003/06/26 11:03 


15 


13 


("3645977" | "3695918" | "4004997" | "4145509" | "4382135" | 
"4387139" 1 "4399239" | "4557813" | "4560456" | "4635947" | 
"4721734" 1 "4763312" | "4963220").PN. 


USPAT 


2003/06/26 11:03 


16 


3 


5667227.URPN. 


USPAT 


2003/06/26 11:04 


17 


182 


264/446.ccls. 


USPAT; 
DERWENT 


2003/06/26 11:16 


18 


268 


264/494.ccls. 


USPAT; 

FPO- TPD- 

DERWENT 


2003/06/26 11:16 


19 


252 


264/4 94. ccls. not 264/446. ccls. 


EPO; JPO; 

JJbKWiiJN i 


zUUj/Uo/zo 1 l.lo 


20 


9 


("3053742" 1 "3700296" 1 "3957278" 1 "4049757" 1 "4191158" 1 
"4296582" | "4677014" | "4774295" | "5086121 ").PN. 




ZUUj/Uu/ZO 11. zo 


21 


5 


"3608004").PN. 




2003/06/26 11:27 


22 


26 


3493645.URPN. 




zuu^/Uo/zo 11. Zo 


23 


6 


r'2470089" 1 "2485323" 1 "2538198" 1 "3305895" 1 "3491645" 1 
"3608004").PN. 




ZUUj/UO/Zo ll.Jl 


24 


8 


25381 98.URPN. 


USPAT 


2003/06/26 11:32 


25 


15 


3957278 URPN 


UorAl 


ZUU3/Uo/Zo 1 1 :33 


26 


8 


2538198.URPN. 


USPAT 


2003/06/26 11:40 


27 


15 


3957278.URPN. 


USPAT 


2003/06/26 11:40 


28 


6 


("2470089" 1 "2485323" | "2538198" | "3305895" | "3493645" | 
"3608004").PN. 


USPAT 


2003/06/26 11:40 


29 


1 


5618488.URPN. 


USPAT 


2003/06/26 11:40 
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30 


9 


("3053742" 1 "3700296" 


1 "3957278" | "4049757" | "4191158" | 


USPAT 


2003/06/26 11:41 






"4296582" | "4677014" | 


"4774295"! "5086121 ").PN. 
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Time stamp 


1 


6479 


harden$3 near 10 Eradiation radiated radifltina'i 


TTOpAT- 


z,\)\j3/{)o/Zo uy.3 / 








brU, JPO; 










DFPWPxrr 




2 


2 


(hardens 3 nearlO (radiation radiated radiating)) same lip 


TTQPAT- 


2UUj/U0/2O [jy.j 1 








brU, JrU, 










r^PPWPMT 
l^iiixvviilN i 




3 


236 


lip near 10 (radiation radiated radiating) 


T TCP AT- 


2UUo/UO/2o 1U.U2 








brO, JrU, 










JJXiKWiiiN 1 




4 


102 


nok and (radiation radiated radiating) 


T Top AT- 


2UUj/UO/2o Uy:j2 








brO; JrO; 










r^PP\X7PXTT 




5 


388 


lip near 10 (harden$3 harder) 


TTCPAT- 
Uor/Vl , 


0 fork's /n^/o/c iri.n-^ 








brU, jrKj, 










UbKWbiSi 1 




6 


109 


Hid nearl 0 ^^hardenS'^ hfirdpr^'i <!flmp <!f*filino 


T TOO A T". 

UorAl J 


10:43 








EPO; JPO; 










DERWENT 




7 


4 


("3633927" 1 "3929341" 1 "4822058" 1 "5011052"'! PN 


UorAi 


2003/06/26 10:35 


8 


12 


r'2368137" I "28H577" 1 "104Q'^7n" 1 "^^A^Ol^" 1 "^4777^n" I 


T TO rj A T" 


2003/06/26 10:40 






"3584541" 1 "3596570" 1 "4039197" 1 "4243232" 1 "4980741" 1 










"4499921" 1 "4759265"'i PN 






9 


6 


5165700.1IRPN. 


TTOD A T 


2003/06/26 10:41 


10 


20 


(sealing nearl 0 lio") same ^' cross-linking crnss-linlreH rmQQlinVino 


u or A 1 3 


Z\j\j5f\)blZo 10:51 






crosslinked) 


pprk- TPPi- 

sl>r\J, JrKJy 




11 






DERWENT 




0 


19619999 URPN 


T TCD A T" 


2003/06/26 10:47 


12 


124 


seals same liv same ^^nir'll'^ rrn<;<;linV*II'^ rrr^cc li-nVt^^ 


T TOD A T". 

UarAl; 


2003/06/26 11:05 








EPO; JPO; 




13 






DERWENT 




15 


4635947 URPN 


USPAT 


2003/06/26 11:01 


14 


1 


/'"'^R^7999" 1 "4947^10" 1 1 'M/I^OCJO" I ii/i/:inon/ifi i 
^^ joo/zzz I '^z^/jiu j '^joUDlJ 1 443zo32 | 4519804 | 


USPAT 


2003/06/26 11:03 






^ojjy^/ 1 40/JJ4D 1 4ool5UU 1 4822434 I 5116558 1 










"5332536" 1 "5340847" 1 "SSI 01 ^9"^ PlsJ 






15 


13 


("3645977" 1 "3695918" 1 "4004997" 1 "4145509" 1 "4389135" 1 


T TCP A T 


2UU3/Uo/2o 1 1:U3 






"4387139" 1 "4399239" [ "4557813" i "4560456" 1 "4635947" 1 










"4721734" 1 "4763319" 1 "4Q^^'^990"^ PlsJ 






16 


3 


5667227.URPN. 


TTOPAT 


2UU3/Uo/2o 1 1 .U4 


17 


182 


264/446.ccls. 


T TCP A T* 


2UU3/Uo/2o 11:16 








brU; JPO; 




18 










268 


264/494.ccls. 


TTCPAT- 

UorAl, 


0 Art's /A</T/C 11-1/: 

2UU3/Uo/2o 1 1 .16 








T7D/^. TT)/~\. 

brO, JFO; 




19 






DERWENT 




252 


9rt4/4Q4 rrlc nnf If^AIAAf. o/^lo 


USPAT; 


2003/06/26 11:16 








EPO; JPO; 




20 






DERWENT 




9 


r"3053742" 1 "37009Qfi" 1 "1QS797S" 1 "404Q7S7" 1 "41 oi i sc" i 




2003/06/26 1 1 :26 






"490fiS89" 1 "4677014" 1 "47749 OS" 1 "Sr^CAm"^'DXT 






91 


0 


( i4/UU5y 1 2485323 | 2538198 | 3305895 | 3493645 | 


USPAT 


2003/06/26 11:27 






"3608004""^ PN 




22 


26 


3493645 TJRPN 


T Ton A T* 

USPAT 


2003/06/26 11:28 


23 


6 


r'2470089" 1 "9485393" 1 "9S'^81QS" 1 "'^lOSSQS" 1 "^/lO'i^/i^" i 


USPAT 


2003/06/26 11:31 






"3608004""! PN 




24 


8 


25381 Q8 TTRPN 


USPAT 


2003/06/26 11:32 




1 J 


10S70'7Q TrDDXT 

jyj /z /o.UKriN. 


USPAT 


2003/06/26 11:33 


26 


8 


25381 98.URPN. 


USPAT 


2003/06/96 1 1 -40 


11 


15 


3957278.URPN. 


USPAT 


2003/06/26 11:40 


28 


6 


("2470089" 1 "2485323" | "2538198" | "3305895" | "3493645" | 


USPAT 


2003/06/26 11:40 






"3608004").PN. 




29 


1 


5618488.URPN. 


USPAT 


2003/06/26 11:40 
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30 


9 


("3053742" 


1 "3700296" 


1 "3957278" | "4049757" | "4191158" | 


USPAT 


2003/06/26 11:41 






"4296582" 


"4677014" 1 


"4774295" | "5086121 ").PN. 
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Hits 
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Time stamp 


1 


0 


(sealing near5 lip) same firustoconical same mask$3 


USPAT; 
FPO- TPO- 
nFPWP>JT 

i-/i_>lV VV IZfiN 1 


2003/06/25 16:47 


2 


1 


(sealing near5 lip) same fhistoconical same radiat$3 


USPAT; 
EPO; JPO; 


2003/06/25 16:49 


3 


4 


("3633927" | "3929341" | "4822058" | "5013052").PN. 


USPAT 


2003/06/25 16:47 


5 


2 


((sealing nearS lip) same (harden$3)) same radiation 


USPAT; 

FPO- TPO- 

DERWENT 


2003/06/25 16:50 


6 


44 


(sealing nearS lip) same (radiation radiated radiating) 


USPAT; 

FPO- TPO- 

DERWENT 


2003/06/25 16:58 


7 


1 


((sealing near5 lip) same (radiation radiated radiating)) same mask$3 


USPAT; 

FPO- TPO- 

DERWENT 


2003/06/25 16:59 


8 


5 


((sealing nearS lip) same (radiation radiated radiating)) same cover$3 


USPAT; 

FPO' TPO- 

DERWENT 


2003/06/25 16:59 


4 


81 


(sealing near5 lip) same (harden$3) 


USPAT; 
EPO; JPO; 
DERWENT 


2003/06/25 17:13 


9 


10182 


(radiating radiation radiated) same (harden$3) 


USPAT; 
EPO; JPO; 
DERWENT 


2003/06/25 17:14 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To selectively change a material 
property with respect 

to a prescribed region of a seal member by providing with 
the seal member 

formed of thermoplastic elastomer as a material, and 
irradiating radiation to a 
specified region of the seal member. 

SOLUTION: Thermoplastic elastomer is used as a material 
of . a seal member 1. 

An extruder 2 and a sheet die 3 are assembled with each 
other utilizing the 

characteristic of the material, and thereby, a sheet 4 
formed as a base of the 

seal member 1 is continuously formed. The sheet 4 extruded 
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from the sheet die 

3 is stamped out in a donut shape by means of press work so 
as to form a flat 

shaped annular member 5. The annular member 5 is covered 
with a mask 7 

provided with an opening part 6 formed in a prescribed 
pattern shape, and 

radiation 9 is irradiated by a radiation irradiator 8. As 
a result, material 

properties are different from each other between a 
prescribed region on which 

the radiation 9 is irradiated and the other region. A 
bridge structure which 

is higher than the other region is formed by means of 
irradiation of the 
radiation 9 . 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To maintain scalability and 
slidability in good 

balance by positioning a treated area and an untreated area 
alternately with 

surface hardness increased by radiation exposure at the lip 
part of a seal lip 

formed out of a rubber-like elastic body brought into 
contact with the sliding 
surface of a counterpart. 

SOLUTION: This sealing device 1 is provided with a 
treated area 11 and an 

untreated area 12 alternately with surface hardness 
increased by radiation 

exposure positioned at the lip part 8a of a seal lip 6 
formed of a rubber-like 

elastic body brought into contact with the sliding surface 
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3a of a counterpart 

3. The treated area 11 with surface hardness increased by 
the radiation of the 

lip part 8a of the seal lip 6 suppresses the deformation of 
a seal lip 6 and an 

excessive rise in tense force caused by the untreated area 
12. It is thus 

possible to suppress the deformation of the lip almost 
uniformly, maintain the 

tense force of the untreated area, improve sealability 
during sliding, and 
reduce sliding resistance, 
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